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A PLIGHT TEST
GENERAL

Several successful high eltitude-superscnic flights
were mede this month, All modes of motion compensation were used
and the newly installed recorder film speed control wes tested,

Frequencles up to 300 ops have been detected in primary
£ilm recordings of hologrems and function generator tests. The
highest frequency detected visually during & frequendy responsze
test is 500 cps.

Some identified targets on the correlated film are the
Pentagon and its south parking lot, the Census Buresu Building in
Weshington, Weshington Nationel Airport, the towns ¢f Chambersburg,
Pennsylvania and Frederick, Merylend, raslilrosd lines and highways,
Exsmples of resolution are 5 mil (26 feet) azimuth spacing between
rows of cars 8t the Cénsus Bureeu parking lot, and 5 mil (15 feet)
renge dimension of roads,

FIIM EVALUATIOR

Primery Film - Chenges in system offset freguency are
discernable on the primary film by chenges in the registered video
levael snd the "oatmeal™ frequency. 4&s the offset frequency increzses,
the "patmeel" frequency increasses, As this fregquency goes up, it
spproaches the limit of the eye first snd then the recorder band-
peass reducing video amplitude,

Hon-uniform range focus éxiated on seversl flights
this month. This condition was extremely bad in the near renge

sector, less severse in the far range sector, but not bad enough
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to prevent data correlation, It has been determined that thils

.

focus problem was caused by misad justment in the CRT mounting.

A vibration resonance exists in the recorder, A 175
to 200 cps vibration striping can be seen 1n the near range
gsector of the film, and a 30C cps striping can be obaerved I1n the

far range sector. However, when low frequency video is recorded

_4n the far range sector, the atriping is masked by the higher

magnitude video.

Moat video recorded was characteristically high in
frequency indicating a high offset. However, man? zero type
holograms were recorded, Comparing these holograms with thelr
correlated dots indicates zerc holograms are caused by targets
such as bulldings, bridges, towers, and extremely strong radar
targets which is normal., In most cases, the zero holograms had
high trailing frequencies and very low or zero leading frequenciles,

Typlcal range dimenéicn for holograms is 5 mils, and
300 cps can be seen in the hologram. Typlecal dot size in "oatmeal®
video is 2.5 mils, representing range dimension of 15 feet.

Correlated Film - Identifiled targets include Frilendship
Airport, bridges, parts of Westinghouse Defense Center, small
towng, railroad lines and many secondary roads, Fleld patterns are
defined by varying gray levels as well as nabural and man-made
borders. |

The B & 0 Rallroad line into Galthersburg, Md., appears
as a bright line of video. RF return from tracks and roadbed 1is
hiigher than adjacent terrain, -

-
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Spacing between rows of cars on the Pentagon south
parking lot 18 7 mils corresponding to 36 feet. Each wing of the
Census Bureau Building in Washington is resclved with 25 mlls
(75 feet) range separation., This dimenslon measures 50 feet on a
Geologlcal Burvey Map.
Many dots with 5 to 10 mil diameter are registered on
film‘ These dimensions correspond to 15 to 30 feet In range and
25 to 50 feet 1n azimuth. However,. some distortion of dots exists;
at various times the distortion appears as a range stretching, an
azimuth stretching or a combination of both. Close study of
instrumentation data, hologram characteristics, and signal strength
‘has falled to reveal the cause of this distortion.
The effects of too low an offﬁat frequency are madé
clear by two specific examples. Near the end of flight 8-65

the signal-to-noise ratio increaged; instrumentation recordings

ghowed an increase in offset frequency. Also, several large

targets have a strong leading "feather", The holograms which
produced these dots pass through zero with approximately 150 cpa

in the leading edge. In the correlation process, 1t is impossible

to focus both sides of a hologram, and since the radar and

correlator were set up to focus low to high frequency holograms,

this high frequency leading edge is not focused and 1s smeared on the
correlated pilcture, Increasing‘the offget frequency wauld-improve
this situation, but the high frequency end of the offset is limited

by recorder band-pass,

w3
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INSTRUMENTATION

Magnetic instrumentation configuration has been modified
for "quick-look" dataj an example of the recording 1s shown in Figure
1, This recording is prepared by transcribing in-flight magnetic
tape recordings on paper through an ink recorder.

Instrumentation recordings indicate some difficulty in ob-
taining and maintaining DFT lock-up caused by aircraft accelerations,
Steps have been taken to minimize the acceleration,

SYSTEM

The recorder variable film speed control was tested by
comparing plots of aircraft ground speed with the distance he-
tween data flashes, The data flash timing device was set for
4,99991 seconds per flash. A constant ratio of 1:127.5 exists
between the data flasﬁ interval and ground speed, indicating the
£41m speed control mechanism is functioning accurately. The speed
econtrol circuit was set for 380 cycles at 830 knots glving a basic
£1lm speed of 1.224 inches per second.

The method of sebtting up fhe film speed control in fllght
places an extra burden on both the RO and pilot. The film speed
econtrol will be ineffective for low ground speeds and may possibly
dasmage the fllm drive motora.,- To prevent this, the pllot must
“glew" his ground speed indicator to a2 safe recorder value,
different from his normal lock-up setting., An automatic filme
speed "on-off" control should be incorporated with limlts deter-
mined by safe ground sbeed.

A shorted coupling capagitor in the video amplifier
caused the CRT to faill, fThe new CRT arced and required replacement
again, The third CRT operated satiafactoyily.

i ‘
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The average transmitted power this month was 10,5 watts
and the average nolse figure was 9.9 db, As of 27 June 1963, this
system had 1007.6 non transmit hours and 278.1 transmit hours.

B ENVIRONMENTAL TESTS
The 9 g crash safety shock test was performed at Naval

Research Laboratory. Prior to this test several callbratlon shock
tests were performed, 7This crash safety test conslsted of 3 shocks
for 11 milliseconds duration, No system or unit failures occurred,
Upon return the system was given to the Model Shop for crossed fleld
amplifier modificatlon,

work proceeded on design of the antenna vibration fixture

end high temperature oven,

¢ DESIGN EVALUATION

The following atudlies, previously described, were com-
pleted in this perlod and memos lssued:

1. Computer Simulation of System Signal Processing (8TM-123).

2. Addendum to Performance of IF Limiting as & Form
of AGC (8TM-122),

The addendum corrects the omission of the clutter con-
trivution due to intermodulation of area targets caused by the
limiter non-linearity. This correction indicates a clutter level
higher than originally thought, but still quite acceptable, which
agrees closely wlth the resulis from the ccmputer*simulatian program,

Two studies were completed in this period, but are not
vet reproduced as memoa,

1. Effect of Relatlve Phase on the Range Resolution of
2 Point Targets. (STM-126)

B
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The system range resblution depends on the relative
RF phase between targets, since the returns from closely spaced
targets will overlap in time, Destructive phase Interference
vields a different signal envelope than constructive interference,
and the random nature of the phase can cause any wiue between the
two extremes, This memo studies the effect, and finds resolution
values for in-phase, out-of-phase, and average-phase conditions,
for a typical CFA pulse shape. The recelver response and recorder
respcnée are also taken into account., The results are:

In-phase 22 feet

Random Average: 14 feet

gut~of -phase; Approaches gzeroj depends on 3/N ratio,

It is seen that on the average, a resolutilon comparable
to, or less than, the transmitted pulse width should be obtained,

2, Feed-Forward (Logetronic) AGC Performance, (STM-127)

A feed-forward AGC was investigated as a posslble means
of reducing the dynamic range of input signals, and the perform-
gnce compared tothat for IF limiting. The AGC was found to glve
no better results tﬁbn the limiter in reducing the dynamic range;
in fact, under some conditions, the performance is worse, For the
optimum design, the results are very similar, but since the AGC is
80 much more difficult to mechanlze, the IF limiting appears
glearly preferable,

Other studles underway are:

1. Radar Renge Equation and Signal MNoise Theory.

This study is aimed at developihg equations and methoda

for calculating the system signal/noise performance. This includes

-7

Approved For Release 2010/06/09 : CIA-RDP67B00657R000200190002-4




Approved For Release 2010/06/09 : CIA-RDP67B00657R000200190002-4

, —_—

an idealized range equation derivation with the introduction of
losses due to system Imperfections., These include the effects

of phase instabilities, unmatched bandwidth and pulse wildth,
non-flat recorder response, correlator spatlal filtering,
correlator aperture stops, correlator welghting masks, non-
rectangular antenna gain pattern, and noise-folding, along with

the more obvious physical system losses. Also the noise statlistics
through the system are considered, from input to map output. It is
also hoped {but not at all certain) that a theoretical basls can be
established for the required SN as a function of map appearance,

2, System 8ignal MNoilse Calculations,

Based on the preceding theoretical study, the actual
signal /moise across the map strip is being calculated, This variles
drastically across the strip due to the antenna pabttern, the recorder
regponsge, and the antenna angular instabilities, Also being cale-
culated are all the losses mentlioned in ltem 1, The end result will
be a plot of actual signal/noise as it varies across the strip, for
several different altitudes, for both area and point targets.

3. 8System Resolutilon Calculations.

The system resclutlon also varies as a function of range
across the strip, This study is aimed at predicting the resclution
across the strip, for both rangé and azimuth, Factors which affect
resolution are recorder response, motlon compensation, flight dis-
turbances, pulse width and shape, receiver response, system Jitter,
phase 1ffstabilitlies, and, of coursé, the'cerrélatar. The end result
of this study will be a plot of resclution as a function of range
within the strip. |

“Se
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LABORATORY EVALUATION TESTS,
System tests during this period have been slmost

exclusively concerned with evaluating the cross-fleld amplifier

fiyable breadboard transmitter in the system. Also investigated

briefly were the phase instabllities observed on a distant corner

reflector reported in an.earlier report, and attributed to the

stale, The cause has not yet been determined.

The following tests were performed on the cross-field

tranamitter to establish transmitter performance:

1.

3.

Pealkk power

a., Tube #1 TOO kw (developed anode-cathode short)
b. Tube #2 800 kw

Pulse width .

a. 27-36 nanosecond at -3db points

b. 50 nanosecond at approximately -60 db points
Pulse Jitter

a, TWT < 1 nanosecond

b, CPA ¢ 1 nanosecond

¢, Overall tranamitter 2.5 nanosecond
Coincidence tracking between TWI' and CFA RF pulses
was demonstrated,

Phase instability (transmitter only)

a, TWT : 29 pk-pk

b, Overall tranamitter « 4% pk-pk

Qutput was observed on a spectrum analyzer as an

excellent spectrum,

-
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D ANTENNA
ANTENNA #2

Antenna #2 has been aasembled and electrically tested,
The RF tests are being analyzed to determine the effects on the
entire radar system. The antenna 1s in the process of sealing
for pressure test and final inspectlon.

ANTENNA #3 AND SPARES

Hopeycomb penele - One insert remains to be installed

to complete the #3 panel. This insert is now on hand and will be
installed during the week 1 July 1963. The remalning unmodified
panel will be put in storage for possible later use,

Array Sticks - All Array sticks for Antenna #3 and the

& spares modules have been bonded, cleaned, pressure tested, loads
installed and are ready for assembly, All bonding fixtures will
be put into storage after acceptance of all the modules,

Module Assemblies ~ The six module assemblles for

Antenna #3 have been assembled and are undergoing the pre-solder
electrical tests, BSoldering has started, _?our’af the‘aix spares
module assemblies have been assembled and are ready for the pre-
gsolder electrical tests., Completion of the spares modules will

be held untii completion of Antenna#3, Array sticks will be inter-
changed and rebonded as necessary to camp;ete-ﬁntenna.#B firat and
then spares,

Power Dividers - A1l modified power dividers have béen
received, Electrical testing of these parts 1is underway and matched
groups -of dividers are being set up. Fhase shifters will be set
as olose as possible to give equal phasing at all ocutputs, |

=10~
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SCHEDULE STATUS

&ntaﬁn& #2 will be ready for delivery to the project
on 3 July 1963, provided that no modifications on the power
dividers are reguired,

Antenna #3 will be assembled and be ready for beating
on 1 August 1963,
£ RECORDER

GENERAL

The positlion of the new Lord shock mounts has been
modified to simplify the pedestal changes,

The dynamic focus modification of recorder #4 will be
accomplished at Westinghouse, Baltimore,

The first production high voltage power supply has
been recelved from Kalser and is undergoing tests,

Teata have continued on the repaired Amp power supply.
This unit has operated very satisfsctorily.

" yibration studies are continuing.

An investigation is being made of the feasiblility of
moving the speed calibration adjustment in the varlable speed
inverter to the outside of the recorder for sase of operation.

Parts were designed and fabricated to replsce vibration
mounts in favor of the Lord JAB350-7 & 8 Sandwich type mounts in
recorder #5 and #, These mounts were again used in testing the
recorder #5 with the CRT in place instead of a pin-hole light
source., An initial run was made with the recorder suspended one
foot above the mounting surface of the shaker fixture to determine

effects of the magnetic field, Then the recorder was attached to
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the shaker fixtura and vibrated similarly between 15 and 220 cps.
Between 60 and 200 e¢ps forcing frequency, recorder lsolation was
better than 93.5%. These films are being interpreted in terms of
amounts of vibration present.
KAISER HIGH VOLTAGE SUPPLY

The first production unit of the four modified Kalzer
High Voltage Supplies passed Phase I of the Acceptance Test.
Phase II of the acceptance test will be a more precise measure-
ment of the power supply parameters at Itek. |

This production unit has operated reliably at the Kalser
plant for over 25 hours in the case, uith>na'malfunetibna. Con-
tinuous operating periods of more than 2 hours and Intermittent
cycling have been applied periodically to this high voltage supply.

The preliminary analysis of the data taken at the Kalser

~ plant indicates that the supply is regulating exeeptienaily well

for temperature changes, For a 2 hour operating interval, the
baseplate temperature rose to 62° centigrade in an ambient of 28°
centigrade-maximum, The total drift of the ratic of ultor voltage
to foeus voltage from a cold start during this period was only 0.22%,
After a 30 minute warm-up pericd, the total ratic change was only
0,033%, Further testing and evaluation of the test data will be
made during the next report périod.

4 second high witage supply is undergoing acceptance
tests and will be shipped from the Kalser plant on July 3, 1963,

AMP HIGH VOLTAGE POWER SUPPLY

The Amp High Voltage Supply has undergone varied and

extensive laboratory bench tests during the past month, The unit
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has operated reliably for more than 40 hours of continuous and
intermittent duty cycle. After 5 hours of continuous operation
the case temperature rose to 60° centigrade in an ambient temper-

ature of 29° centigrade-maximum, The power supply i1s capable

of exceeding the Amp Performance Specifications,

RESOLUTION
A technique for obtaining quantitative system resolution

data is under study. The method currently used required visual
evaluation of resclution teét targets as cbserved on the spatial

frequency bench, for the highest frequency recorded. It 1s recog-

'.nized that factors other than resocliution affect the final reading.

The new method uses a neutral density wedge placed in the 1llumi-
nated 81it of theapatial frequency bench ac that the helght of
each line repraaanéing a fregquency component in the test target l1s
modulated in height as a function of the percent modulation of the
target., This display can be enhanced by photographic techniques
S0 that the half-amplitude response as well as the limiting reso-
lution can be determined,'

Upon completion of aome hardware for the bench, it 1s
planned to use this téchniqua in the study of the test films made
while the recorder was being subjected to vibration analysis, We
have also modified the resolution teast set, or swept frequency
generator, so that we can also obtain a set of discrete frequencles
a8 well as a continuous changing frequency spectrum for study by
means of this technique. This modification of the generator has

been completed.

L8
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P EWITCH TUBES

Two new WX-3846 tail bite tubes have been fabricated,
tested and packaged., One new WX-4554 (~11) dump tube has been
fabricited and tested, Two other WX~-4554 tubes are still in the
proceas of being tested, The electrodes on all these tubes were
intentionally flatténed to retard erosion,

The WX-3846 was returned from the aystem section because
of the inablllty to control the firing point of the tube with |
respect to the rf pulse. Examination of the tube showed excesslive
breakdown inside the tube at the intersection of the T-stub and
the main guide, | |

A modulator obtained from the system section to drive

the trigger electrode on the WX-4554 tubes is now beihg used to

test the new tubes.,
G  SYNCHRONIZER

SYNCHRONIZER BOX -~ Range Mark Generator has been designed and
breadboarded and will ecccupy the space formerly allotted to the
Bumming Hatwérk. A new layout in progress will adapt this new
eircuitry to use the previous Summing Network chassis,

PREQUENCY GENERATOR - Design of new ¢ircuitry is progressing.
H TRANSMITTER

FLYARLE BREADBOARD

All electrical teats are complete, with the results as

tabulated in ﬁacﬁian C, These tests have been made with a plastic
dome to observe transmltter operation in the 3?6 atmosphere. The

Tollowlng component problems remain:

»14 -
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1. Charging choke high voltage arc-over and excessive
haatiﬁg. New design is being procured.

2. TWT anode 30 KV power transformer arc-over (creepage).

The unit is being modified., Substitutlions have been made for
laboratory testing. A new charging diode will be installed when
mounting brackets are completed. An additional cooling duct has

‘been provided for the TWT.

PROTOTYPE MODELS
New heat exchanger domes are being bullt by the sub-
contractor to replace the units that falled to pass mechanleal
inspection, The first new dome 1s due July 3.
‘ﬁnit number 1 is being temporarily assembled with one

of the rejecteéd heat exchanger demes to the tranamitter test

. program, All subchassis units have been electrlcally tested.

I'~ DOPPLER FREQUENCY TRACKER |
' All the DFTa are completed and tested, The flight

test system i1s being modified by the addition of one circult,

 instrumentation to aid data evaluation, and slight mechanical

rework.

Since the last reporting periocd work has beer pro-
gressing on all chassis affected by the changes required to .
incorporate the new a;imuth regolution test generator and pro-
vide compatibility due to system modifications, The present
status of each chassis affected 1s listed below:

1. ™TMarget Simulator - wiring on this chasails was
started late due to a fabrication holdup. The chassis will be '’

\_15_
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~ complated and in composite test by T/11/63,. All 15 plug-in

units required for this chassis are completed.
2., Frequency Converter - the modifications on this

chassls are complete and electrical composite teat has been

- completed,

3, Frequency Translator - all modifications on this
¢chassis are complete, Eleqtrieal composite teat ies now in progresa
and will be completed by 7/3/63,

4, Control Panel - all modifications and electrical
campasité teat are completed.

Because of the delay due to the target Simulatog preliminary tests
with the radsr system will not begin until 7/15/63.

All except two items of the standard test equipment listed
on Exhibit "B", Section II, have been recelved, and delivered to the
Government storeroom, The ltems miesing are the Panoramic LF-2B
wWave Analyzer which has a delivery promise date of T7/15/63, and the
&iérelab &Gnl@ﬁ Attenuator which was recently added to the list,

The Teat Set Handbaoks are now in pro@rusaagain and will
be reviewed by Engineering on ?/15/53. The books are now scheduléd
for delivery by September 1, 1963,

K MOTION COMPENSATION

The gain of the velocity compensation channel {including
the accelsrometer, the integrator and the freqguency off-set
generatar)'is eritical as this compensation is entirely open loop.
Initially gain was measured item by ltem., Two means of making an
everall calibration were propeosed in June and started.

«lGm
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one is by disturbing the autopilot in piteh and
detecting the resulting error in the DFT by a phase detector.
The hardware for this type of measurement, canaisting'of a .3
eps oscillator and a ;3 cps phase detector, was completed,

The other method consists of putting a step acceleration
into the accelérometer and recoﬁding the resulting freguency ramp
on the recorder film, The feasibility of this method was demon-
strated but sufficlent accuracy of the angular change at the roll
platform was not attalned in the first me&aurament. The overall
congtant must be 20 + .2 cps per ft/sec to satisfy system require-
ments, requiring a measurement of angle and frequency of 1%

accuracy. The overall measurement was 15 + 5 cps per ft/sec,

«17~
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